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(54) COGENERATION SYSTEM 

(57)Abstract: 

PURPOSE: To obtain a cogeneration system in which 
electric energy and thermal energy can be supplied at a 
site by coupling a thermal engine means mechanically 
with a generator means and coupling the generator 
means electrically with the electric distribution line at 
the site. 

CONSTITUTION: Power is fed from a central power 
station 2 for business to a site through a service 
distribution line 6 thence fed to an electric load 4 
through a distribution line 8 at the site connected with 
the service distribution line 6. A thermal engine means, 
e.g. an internal-combustion engine 12, is provided and 
the mechanical output 20 thereof is coupled with an 
electric generator means 14. Electric output of the 
electric generator means 14 is connected with the 
distribution line 8 and thermal output 22 from the 
thermal engine means 12 is fed to a thermal load 18. A 
monitor means 1 6 supplies a control output 36 to the 
thermal engine means 12 in response to the electric 
energy on the distribution line 6 and the thermal output 22. 
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^^!$rfa«3U4-8832 (17) 

158 iz^^>r-i' -^^7f:thtii6(0^7r^^Bc'^ 
^//■^fl^-So iaWiftiSS? (remote tfirrainal) 1/ 
0^18:138 «T'-^ -^JtPiJfe^^Xll3 > 
-tJ' -"i^Sa^^^r 4/ci6>^::^158 ^^t&a5^l68 

o^g:i34 tin \tmi^^^i'mm^(^^ --^ u - ^ 

\Cis\:^^T-^-(D^fl^Ts 3 X jr> u - •> B 
iJ^ssi^iKr s^gc^^^f ^ h r - ^ n^cx - 

~ Jc: T -fe ;^ L > ^ C ^ rI^ i -r 5 o 



-fe v-tf - IcBSf & tglEr'- - (cal i brat ion data) 

» ^ Ift 3£ II » * IS ^ ^ ^ -e t J: t ^ , 



»0»^]SltJ4 r V 5 ^ cD « ffi s&m^, 

n o 

::^©f^flSlcfci:-rfctolciftP«ifeANu»Aj!3J£'mi^i- 
^ C t hei\^^n\zj: ^rm^^-Z'^ - h y 
-^><(service tr i p) -f -5 ^ ^ i; j6<fflf tfj * X 
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*^3&^4 ifc^T^ *lfeBJ!0 3 a;?^ u^^-i^ 

7 ^ (phase) 1 i nTl^5Si-g 

ffi^J3ES(a potential transformer) (DZLZfl^^ 
196 fi^/^iJ' - ? ^ vo&^a 1 (cijij-si^JE^'^ 

fits 1 ii^^d nTt^SlfSffi^«£S<a current 

transformer) \Z Z^lX^^iU II * ^ :^ - 7 ^ > 



^^^fninai; 4-8832 (18) 
m^^^±'t^o V: (til* <i-^f±Eg^^i&iir 

u ^ If -170 OAt)izm^^tlha 
2 A i 2 B^^A;^7 So . S. (C:fcl,>T*r 5ig 

XV. -C*^o A;03Ai3B<iiW;:? 

ii*ICj:k#»jL. Xi,*i'j:4oAA2Ai2B 
36<ii^ * n S i ^ 5 ^ ^ -172 (DtB:tfiiV, 
tCib^ir S ^OT? XV, (Xi.* ) i t£ -So A:tl 4 A 



«h 4 BcDiS^^licni?3&<^ilcD[Hlgft(clrcu»t 

tHrl-^^a Ji-^ ^ >f -172 o:>\h:h\-x^ny 
?SfcSfc^»Sl74(voltage-ta frequency converter) 

(v/F) ©AAi ifefe^nrtr^io v/F^i^8 

nri;>s^S{::i:t^t"'5— ilcDi^ a ^ ^/t^uxr 
*-5:if<. ;0':7>iJ^^i76 O A <b fe-^ $ ti T S <, 

A:^(I^G*rcfc>3y-h^n*, ar-Kl-^ii 

:^ X 'J -> X ii«iSi78 R^/^^-^ :^ 'J -5>&iSl80 
(0«fc o i^i:r.^^g:(squaring means) {r i: |9 1^ ^ -tf^ 

^>'MM(lcne period) \^ ^ ^ ^ j{ - 

172 otb^iT'-^ -ofigf^^jc htes^j-r^* ?7 V h 



-di;??<i^ 'f o n v K n - 7 -182 cOr'-^- 

80C31 -C* 4 a 3 V h o - 7 r t> 
J: < . -t n flCPU, RAM. ROM if J: C5 8 fc' v > r / 

otbAP^^^-ecD-^-^ozti'-v )ri^m^^% 

^^•-^ A.-ei/^ &o iS' n a V h a - ^ -182 

c 0<t 9 tc. ±J^cD J: ^ V, t i , ft ^J&a 
iRf ^ C i «fc , >'i'^ r 7 ^ + -172 

»SSRC/;!?7 v^jr -176 7?a^L. ^ a =1 v 

MC±>M:f S R M S ^EE. "^gft^^t^^ v -^If^r 
'So ti:*g 1 CD R M S mBE. -CDt - 

^ - fiid^lB 1 iCOO>TOaiiJiaBE(over voltage) . 
ia^'SflE(under voltage) ^ iS» 7 - S C/ 33 « 
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0 -tnic J: ^{a:*9K::*?v>T feXRM S 

*-:^'-i-ao 2^L<tt. ^c^y^'-ne 113 
o u y h D - 9 -1B2 ic^^nsv-h^-f 

^ -f ^ - (over frequency) <?: ^i? ^ 

28fSt(under frequency) <0 ^ ^ Ig 50 1" S /w 



?5Rin3t;4-8832 (19) 
198 i^^^nrt^So -^^aiga ©tbi^jfi^ 

Ht't0a^^(transition)^IC»3e3n5o 
Snrdaggiiig) i.^5*N^:^-r 4>cO-C* . XC 

:dft^^^^r ^^^ib-^ a r» :^ h a - 5 -1B2 
ICl^Sg $ nTl> 5 o ^ o a > h p - 5 -182 




K V Aacf^*9 (factor) ^tf-fft-^S, 

eifeftbSlJ- 'onrt^Sc >yy7^-:^ 
©184 cD:/t3 -9- ~3^ffe;^^^_^ 

r,>Ho~7~I82 <D I /OtoADO 1 -DCDtr V 



5 0O3>f^Pc!:i[^iir«»$nTt^S-)ifttD3V 

fti A^m,'^i^9 ^ nr f> j^t'*^ 

D7) ^^^r ^/::«>c^>^a^^^Ti» 0 -enic 

i OCPU1103&<fflS»iA;?3*ai24 *^38ELyi:J*n:tr> 
T^l«» L*^o|tjr L. x±a5 U^S^titSS^j* 
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176 ll^E. ^»eai±^<7 -30<iffl^gtnS|»|fficD 

line-period measuring cycl e)(W ;t ^ffi CD 
^^T{t, m 4 I2IcD^Eti>>'7 -^-r^ -130, 132 
^ T © ife:^ g $!l ^ <»: tfe T CD i:^ H If ^ M J r ik (5 ^ 
:ib^t^ftb«(D6 0 -v^u-y <Kertz) SiaScCD?^ > 

tc i,^ r u 6 ?i o ^ >< > 1^ M ^ -f -'Hi 0. I IJ> -e 



^^7$r^10gu4-8832 (20) 

^ 4 0 * * 0^ JC tig ^ 3 X - y B > > 
Ts a^^Sii-en-eti;&<ii^^s200, 210. 220 

212, 222 ^^^'Ctr>-2>o *>;&^5#®<D3 >>' X 4^ 
— > g V'>':;^f'A|i^ — cDa u — ^ — CD 

lKU3ElJliC:jbM^ -5^^?^;0<jr < ^ T ^ ^ 2* 
;d^36^5^®CD=3':^*;t>u-5^a vv^J^-f^icj^T 
^nfclttV^ 1^204. 2L4. 224 iz^LX) mi^ 



V h (i n - :6 ;u X I) r y h 7 - ( L A N ) CD 
a»-^ + 4i^H64 fc J: DilcDJL^ V ht^^^tl 

(coordinated fashion) X ^ t A n v 

•> -7^ A C :fc t:f 5 « 3 ^ j^i U - -> 3 V a ^ V 
>U-e<Z) LAN I/0#fti36 *M.TLANil»f- 

LAN-^;j.^^--C*Si^LANxu-r (slave) 



^-y h X\tL AN ^ :^ - JX ^ y hT*5i:L 
Tl&:£^nX{1kcD^^yhTliLAN;5^V'-y-c? 

LAN-7;X-5r-ti.>.;X^A^«Efc-r4^T«>:3. 

* o C CD w i ^ 3 i — p ^ y h i:: 

JftLAN-r:x^-lcJ:55£|9Wj:^^y >t/iC 
J: 0 5fifi!taa3f^5o L A N ^ - JiX^TcD J: 3 

Kj.^.y hClead unit) t LX L A N ^ 7^. ^ - i^r^ 

o }& jc cfc I? IS ^ ^ n s n y - K J. - V h 

-?rfe?5cD^:ftJ€-?ai-r^a!b*C4£S||i$nS>xf- 
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^j:^li:s L A N^;^ i?' -(i L A Na«S^ ;fwui64 
t'^B^lcliLAN-^:^^-{ia--/ h 3 ^Sg5&-r-5 




K ir iJO'' r IS 15 $ n 2, "C * 6 -5 L. X 
M?§**»^"r L A N ^ ij - K J. 

L A - JL- -/ Ml B «0 J: -5 



V X -f A L r 11 * L T f^ffl L - V v 

(initial! ze)-r5C<hCJi-3Ta;edJ?ISS<h 1^-5 

c i * So 

;a ;c? -r 5 i6 ic ^ g c it 55 X « 3&« as 3fe s o 

M'*L<«. L A N ^ X ^ -lix i^;^ -f ACD« 



164 ^^t' LrB:St^tlX^itT- ^ - tKT -f: 
xm^, :^^liSlR&^^ IlitWM I /o^ ai38 ^ 

^ ^Ot^-:^ -IC r ^ -feX L -5 So LAN^X 
0 * S :i — V ^ '^x -^ i „ J@| 

itw^t^ti^x-^ ^xaj:t7*jfea*[i-r s^fecDi-xf^ 

^4EI<Dv'Xxi.|l^ L A N -7 X :$r ~ c?;)^^^ 
<{±LAN^x^--ICJ:Si«-U :^j5^<0^a:©m 

^-y Yt^^^- *) i^iTt^nUir^^tiJ^iZii^ LA 
N ^ X ^ -Ol^^I^a I* -5 i LT t 
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Ts *^BJcD->>^-f AttifeAl::^: t)^^$nrtr> 



?5!SiogB4-8832 (22) 
v- r A^^r^fiffi-r 5 c i ic J: D SSf x ^ - 



4. ia ® CD IP5 m ^j: 

mi 0 ii <D 3 * Jt- u - v' a V •> X X A 

m 2 EI « Bfl CD 3 X ;r. u - •> g >■ ^ ^ a 

7 X. T- 4 g 

1 0 ••• 3 u - ^ - , 

I 2 >^ 14 

4 0 - 4 2 V T y - , 



4 4 -x ^ -iJ' -^a. 
4 5 iT^ :^ 3 

4 6 -^iJltsfiBv 4 8 -"^^^mm^sc. 

5 0 -a^fiiS. 5 2""i--^ y y -f 
110 -CPU. 112 - ROM. 

114 RAM. 116 7^ •) 

118 • ^ ^ -J ^ ^ 120 -;^'><:^- -^ai^gtv 

122 -r :M3 irm%A:!b#as 

124 -^HBiHg^A:*»^ftv 

126 -../e- K^^i-f •y^A;^7#a. 

128 •••tli;^7 K 7 -f 

130 -^^^ -^^^ 

132 -j.-x^ »J -f -f -^''f^ ^ 

134 -ttirt <©ife) fla^. ' 

136 -LAN I/O . 138 -iSPS^^^, 

148 -.i? 15D '"^-<>\^':f ^ 

152 "•^'f^i^T's 154 

160 "if ^-^^ -Vi^^WL. 

172 >f -^ 
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174 -mil/l^-Sa^^ftSi, 

176 "' ij :y ^ - ^ 

178 -^Tsy- y '>xls*iS. 

180 •../'<^^:^ ij - K 9 ^ ^v_^ 

182 — ^ ^ ^ n 3 y J. o _ 5 

184 I /0^>f -/ 7 7-. 

136 -ri^^lS, 188 

190 -Stft. 192 -iillSS. 

194 p :r ^ , 196 -HJJf^^. 

198 '--m^ft. 199 - o 7 ^ 



rr 



ia ffi sojip » ( f^^i - SE jc ^ t J 



-34 



14 



22 



20^ 



f6. 



26 -f 



I 



-30 



2^ lOj 
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KBaaau4-8832 (24) 



12S 



140 



t42 



T40" 



J54 



J2 



144 



148 M52 



I 

146 




^182 



^ 3 la 
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mm 



M8 



?04 

r-^' -1 

I 



1 



206- 



J 



-II- 



^214 



3 



2 



21€ 
^164 



^224 



j — 1 

1 ^n.^ I 



1 



200 j'gQg 2ip ^212 220^ 



222 



154 SI 



^ fct III lE S 

«jr-ir&'Rf HT ra « 

WW 6 3 ^^l^lflFmm 6 7 4 14^ 
rJ5.?j^4^^^ V > 7s ^ 

3. iig jH r& r ^ * 



8. *SiEO)^5l 

9 a ffi 



4. PI A 

fEWTr T105 Jit Ife" fill «^ E y ^ - T 11 8 # lO-<3- 
W 3fe IS PI k* lSiJ5 504-0721 

it*; •frffl± (6570) a 'M 0j j ' ■ ' 

5. >)l lE «^ ❖ «0 B 

mS *fl 6 3 Jp. 6 ^ 2 8 U ( 3S6 i^- B ) 




